1218-1230 ok R % %3855 7
7/2021 PRATACULTURAL SCIENCE Vol.38, No.7

DOI: 10.11829/j.issn.1001-0629.2020-0587

g, REW, 200 REREASRYP AL X5 CLERE PG A6 X 6. Bl R, 2021, 38(7): 1218-1230.

XU J, WU X Y, LI W L. Ecological conservation redline zoning at the regional scale: A case study of northwest China. Pratacultural
Science, 2021, 38(7): 1218-1230.

X REESERIFLEL S XAR:
A E P e [X 79451

# B 2EK, 2R

CL. 22 P T 28 K 5 AR PR 0 7 72 BB 2 o 78 50 % R R B 5 X 3 R SR F 9 o 0
H 22 7301015 2. 2E W& K22 2B, HR 220 7301015 3. 22 9 K 2 5 R OL B 22 Be, H R 22 1 7300200

WE: MALASREPAEANFH LA, EEARPULEIR RN TUAXEPAESRZAGHE M4k, o LA
THhPRFASEA, AFAEATATHRLWEZSHFAE5ALA T WEEZAAXNS>MELSNBE, Z5FER
Bt R ASZLOIBE, BHEE, 25D ETEHRAEENG, SHASRSR, $hRESFFTE, BETS
RE-3BZ M EEMBE—BHE-AEBZZAREZLEIRE"HELIRAREZ, SREBLMEHFTTAEASRY S
o R, REAN. DBLXRETHAN—RAHE, &0 R@aRo 5 @R E @R 24.5%. 453%. 6.9%.
15.8%. 03% A2 7.2%, ) E—BHRHRT, "FEHELSRZAMS . EEMBUFERRESRERTHES R
Gk, HEAREE—F RSSO EESRPUE RS K. FFRLERRACT AN B LE 0 F I, AR 5 5 )
ERBERFARYE, MATAAREBLLR AR ZAFEERGAZELE, B E ASIRZRGHEIFHIRLS
KB AAXIRYP AL, —BHoREKhER; 2ARBR; 2XRAMESIkE; EXRTMAN; £ERNE; BhLE
XEFREE: A XEHS: 1001-0629(2021)07-1218-13

Ecological conservation redline zoning at the regional scale:
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Abstract: Ecological conservation redline zoning is a new research field that has arisen due to ecological and environmental
issues. Redline zoning can effectively protect the structure and function of the ecosystem and help maintain regional
ecological security. The “from bottom to top” quantitative merging concept and the “from top to bottom™ idea, along with
spatial systems; the comprehensive consideration of ecological vulnerability, ecosystem service function, ecological
sensitivity and regional ecological risk in northwest China; and the use of the multidimensional clustering method, were used
to establish a “multi-scale, multi-factor” comprehensive ecological conservation redline zoning system. The system is based
on two zoning levels: “ecological vulnerability — first level zoning, and ecosystem status — second level zoning”. In this
study, ecological conservation redline zoning in ecologically fragile areas across northwest China was carried out using this

system. The basic results of this research are as follows: 1) According to ecological vulnerability, the northwest region can be
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divided into six first-level zones. The area of each district accounts for 24.5%, 45.3%, 6.9%, 15.8%, 0.3%, and 7.2% of the
total area of northwest China, respectively; and 2) based on the constraints of the first-level zoning, northwest China can be
further divided into 50 second-level zones according to their ecosystem status as determined by ecosystem service function,
ecological sensitivity, and regional ecological risk. These results not only provide a theoretical basis and reference for land
space management, planning, and policy-making, but also maintain ecological security and promote the construction of an

ecological civilization in northwest China.

Keywords: ecological conservation redline; two-grade zoning system; ecosystem service; eco-environmental sensitivity;

ecological risk; ecologically fragile area; northwest China
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Table 1 Zoning index system for ecological conservation redline zoning in northwest China
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Ecological risk  F-$i {4 Disturbance TIE Degree of disturbance
#1214 Loss 12K FF Degree of loss

PRI CESRIILRER) KE2015F K.

The indicator data are derived from 2015 and are based on the Guidelines for the Delineation of Ecological Conservation Redline.
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Figure 1 First level zoning of the ecological conservation redline in northwest China
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Zone A is a frigid and mid-temperate, dry area with low vegetation cover, and is located between middle-west Qinghai and south-west Xinjiang; Zone B

is a mid-temperate and warm temperate, dry and extremely dry area with low vegetation cover, and is located between the Tarim-Junggar-Qaidam-Hexi

Corridor and north Ningxia; Zone C is a mid-temperate, sub-dry area with relatively high vegetation cover, and is located between Tianshan and Altai

Mountain; Zone D is a temperate and medium temperate, sub-humid area with medium vegetation cover, and is located between east and south Qinghai, and

south Ningxia and north Shaanxi; Zone E is a middle-temperate, sub-dry area with high vegetation cover, and is located in the eastern Yili Plain; and Zone F

is a warm-temperate and north subtropical, humid area with high vegetation cover, and is located between middle-south Shaanxi and east-south Gansu.
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Figure 2 Spatial differentiation of ecosystem services in northwest China
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Figure 3 Spatial differentiation of ecological sensitivity in northwest China
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Figure 4 Spatial differentiation of ecological risk in northwest China
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Figure 5 Ecological conservation redline zoning in northwest China
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Table 2 Names and characteristic values for ecological conservation redline zoning in northwest China
First-level ~Second-level Second-order ~ Zoning NESFI  NESI  NERI
Place name
code code code code

A 1 1 Al-1 F43% South Xinjiang 55 240 264
HRARIEIX

A 2 ! A2l South of north district Golmud City 95 01 179

A 2 2 A22  RFEF South Minfeng County 64 264 564

A 2 3 A2-3  #FEEE South Ruogiang County 29 476 454
IR - 7w L7

A 2 4 A4 East Delhi City — West Yugur Autonomous County of Sunan 114 318 230
Mgsrh - &2

A 2 5 A25 Middle Hejing County — North Ahegi County 35 332 187
PR 2= BEE 2= il

A 3 ! A¥l Tianjun County — West Zhiduo County 26.6 63.6 128
Big R - fEH-E

A 3 2 A32 North Wugia County — North Atushi County 16.7 469 8238
LB - IR

A 3 3 A33 South Wusu County — East Hejing County 281 520 138
HRARTTEX - 2 B

A 4 ! Ad-l South Golmud City — West Zaduo County 310 7Ll 13.7

B 1 1 Bl-1  R#)E Mingin County 92 125 348

B 1 2 Bl-2 I - %4 Yumen City - Zhangye City 73 178 351
FURTT - ST - #/RATAE

B ! 3 B3 Dunhuang City - Delhi City - North Golmud City 26 B0 416

B 1 4 Bl-4 & Middle Turpan City 00 325 248

B 1 5 Bl-5  HEAKZM Tarim Basin 18 149 409
SR EL R TR - B

B I 6 BI-6 South Karamay City — North Changji City 14.7 0.0 213
LA -#H=8L

B 2 ! B2-1 South Wulan County — North Dulan County 13.1 311 351

B 2 2 B2-2 T &It - %&E T North Ningxia - Jinchang City 171 321 215
SR - SR - g

B 2 3 B33 West Wushi County — East Wugia County — Yecheng County 80 49.8 448
FEELF - R T - LR

B 2 4 B2-4 South Baicheng County — Hami City — Subei County 39 513 46.9
EA R - SRR TL - R L

B 2 > B2-5 Middle Fuyun County — North Karamay City — North Jinghe County 150 219 360
KBER - AR - FOER

B 3 ! B3-1 East Yongdeng County — Baiyin City — West Tongxin County 229 234 14.7

B 3 2 B3-2 PR East Hami City 74 781 531

B 3 3 B3-3  #3EJt North Shanshan County 68 885 522

B 3 4 B34  YGE&AKFEA East Urumgi County 129 1000 150
B SR ash EL G — AR L

B 3 > B3-5 West Balikun County — South Funan County 203 616 486
fy N T ,_\E_’z_é‘

B 3 6 Bre ek EAAL 154 532 525

East Fuhai County — North Fuyun County
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Table 2 (Continued)
— i e/ 4T ZR Xt W,
First-level Second-level Second-order ~ Zoning Pl NESFI  NESI  NERI
ace name
code code code code
AR B - AT R
B 3 7 B3-7 South Buerjin County — North Jimunai County 15.1 333 41
BaBm -TEEN
B 4 ! Bd-1 South Fuyun County — West Qitai County 25.2 815 528
Bprieh - B - g E L
C ) ! CZ1 \Middle Wusu City — Middle Changji City - North Turpan City 208 253 106
C 2 2 €22 FHAJIEES - KT South Jimunai County — Bole City 215 293 185
EE-FaE L
C ) 3 23 Habahe County — North Fuyun County 17.9 43.3 236
WP PEIEE LR - B B AT - SRR R E T
C 3 ! G- South Hutubi County — Urumgi City — West Jimusaer County 295 333 93
AERR - R2HN
C 3 2 32 South Qitai County — West Mulei County 29.3 500 18.3
FERE P - Gl - W8
C 3 3 (33 West Hejing County — Yining City — Zhaosu County 33.5 339 99
TR BTG - B
¢ 3 4 (34 West Wenquan County — North Huocheng County 23.2 508 153
¢ 3 5 €35 FHiTE - Middle Qinghe County 175 573 518
B - MR A
¢ 3 6 (36 South Tacheng City — North Yumin County 280 3.1 121
bTE AR AR — A EL
¢ 3 7 C3-T East Aletai City - North Fuhai County 171 453 1000
C 3 8 3-8 #FHAJIE West Jimunai County 183 467 405
B - BEARFEN
¢ 4 ! Ca-l South Changji City — West Urumgqi County 404 63.5 10.2
C 4 2 42 HAFEAL North Zhaosu County 506 318 6.2
T VG 7 SR — JLRIEL - 22T - Bt
D 3 ! D3-1 South Hexi Corridor — Gonghe County — Lanzhou City — North Shaanxi 351 369 13.1
=+ =
FER - P - PRt
D 4 ! D4-1 South Qinghai — Longzhong — North Shaanxi 50.3 46.0 127
D 4 2 D42 fBiEE - HBIE Qilian County — Huzhu County 444 581 11.5
D 5 1 D5-1 i & — PEFSE Lugu County — Banma County 743 479 144
e E e - e
E 3 ! E3-1" Middle Nikele County - South Gongliu County M3 236 93
E 4 1 E4-1  #riiEh Middle Xinyuan County 485 355 117
Bzre i — e — Bt
F 4 ! F4-1 Longnan City — Guanzhong — North Shaanxi 63.6 153 6.0
F 5 1 F5-1  BkH South Shaanxi 100.0 302 0.0

—HIRALESIETIESG, BARFMRRESESER. & B, b BRIk, o5

“RMFAELES REREEL,

HIESHAERE. B, b &’

U ESANER: P RARMRERNESSE S ERRERETNA XTS5, NESF, H—{ESRFIRIRE: NESL, H— AR BUEEE4: NERL, H—
RS RIETREL

The first level code represents the ecological vulnerability level. From A to F, the six levels of ecological vulnerability are extremely high, high, relatively high, medium, relatively

low, and low, respectively. The second-level code represents the ecological system status level. Numbers 1 to 5 represent five levels: poor, relatively poor, medium, relatively good, and

good, respectively. The second code represents the ecological vulnerability at the same level and the zoning number for the state of the ecosystem. NESF, Normalized ecological service

function index; NESI, Normalized ecological sensitivity index; NERI, Normalized ecological risk index.
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orIX AR R, IR S AR E TS BB ES RGN
S Dyfe AR A BB L DR AR A KU Hh 2% BRI
T PR AE PROE 275 R GUIRAS P AR B2, et An
T T AESRP ALy XIS iE R MBCARITE,
LB % B0 7% W0 M R AL O B AR 2 e M A 18] e
s G KR B ESRI L XA DA
i 2% A AR AT B AE FR 47 X 29 X o Al 225 T o R A o
J&, vk B AT BUL 53 SR s B T AR A S R X
Rl 73w R B B R, PRAEZE S R G A S B
PEMVGEE M i )5, £ 3S BORSCRE N, 2 T“B ™M
EriEEa It S8 L i s e R gk o A 4
B, SR 2 YRR o X o Ak E M E A
L5 I D35 R M RO A 20 DX e e B gn & ) 2k
Ay X BT, ORI R T 23 XS 2 I R f 1

4 it

AW UM s [ A AR 2 PR 21 2 T T ) 2% W B
SRR T, 7873 25 58 74 AL 1 X fe 25 1

22 Y #k References:

SWERHE ESTSEMES AT R M e, &
A BT HUBAE 5 XA 25 KRS &5 B2 R 10 23 (8] 43 e RF
by, 8 7 2 RE. ZZRMESRILAL - Hn
X A& R IFFEAT 70 X, g — AP 7 PE b X A3
RGURHE ) 23 18] 5 57, PRI X AR SR A0 26 5
XA T EmSHE . FRs REY, AL X
Al 53R 6 A — 2o X, AR a5 M A AR T AR
Et 43 51 N 24.5%- 45.3%- 6.9%- 15.8%- 0.3% F 7.2%.
=R XLART, BTESREMS hEE. £EH
B3 BB A XA S KU e AR S RGRE, ¥
PaAbH X 3 — B K90 50 MRS AL — g X,

HTASRP AL AR R — KT HALk, B
AR R T B IR R ) ROBE BN, AN R RUPE 1 3k
PR ERLEGRMN N KR, 2FHES
PEAS JE B8 22 55 1) . S5 SR A 5T N AE AN [R] 2 (a4 S
b, A TA g DUAE S IR AL 2 o A (R AR 1, DA
H A2 2 48 FAnAE I 2 RO SLAR Lk A 4L 84k
R, RHIREMYESF LSRG LA
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